Angiotensin II increases ACTH release in the absence of endogenous arginine-vasopressin.
Recent studies from our laboratory indicate a primary central site of action of Angiotensin II (AII) to release ACTH. The present studies were designed to test whether AII is able to release ACTH in vivo in a similar fashion in intact, cannulated, freely moving Long-Evans (LE) or in vasopressin (AVP)-deficient, Brattleboro (DI) female rats. The in vivo response to AII was compared with that elicited by synthetic CRF. AII injected i.v. (0.4 or 2 micrograms/100 g BW) induced a significant, dose-related increase in plasma ACTH values 5 and 15 min after injection, in both LE and DI rats. CRF given to LE and DI rats at 0.4 micrograms/100 g BW elicited a larger increase in ACTH plasma values than a similar dose of AII, 5 or 15 min after the injection. Moreover, ACTH levels after CRF in DI rats were significantly greater than those obtained in LE controls. In vitro studies using dispersed anterior pituitary cells indicate that the response of cells from either LE or DI rats to AII or AVP (both at 10(-9) and 10(-8)M) was similar. Cells from DI donors were hyperresponsive to CRF (2 X 10(-11) and 10(-10)M) in terms of ACTH release when compared with the response of cells from LE rats. The present results suggest that the presence of AVP is not essential to mediate the central response to AII and that AII may act centrally to stimulate CRF release from the hypothalamus in vivo, which would then enhance ACTH output. The results in the DI rat indicate that the increased response to CRF may be an important compensatory mechanism involved in the regulation of adrenocortical function in the DI rat.